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ENERGY SAVING 

This inventioft concerns the remote control of devices such as items of 
electrical apparatus, especially but not exclusively for reducing Ac power 

5 consumed thereby. 

Our copending patent application GB 0324349.0 describes a system for 
controlling electrical apparatus remotely in response to changes of a variable, 
which system comprises a sensor to sense the variable, a controller opeirativciy 
associated with the sensor and including a radio transceiver operative to transmit 
10 a control signal <wben the variable changes and to transmit and receive system 
management signals, and a responder arranged remote from the controller and 
including a tadio transceiver operative to receive the control signal and to receive 
and transmit system management signals. 

Among other features, it was noted in patent application GB 0324349.0 
15 that the system thereof could include a plurality of rcspondcrs and that it could 
be operativcly connected to a building management system. Further research 
now shows that a system with a plurality of responders can be arranged to 
control a plutality of devices with different functions in response to changes of a 
plurality of different variables, and this is an object of the present invention. 
20 Thus according to the present invention there is provided a system for 

controlling a plurality of controlled devices remotely in response to changes of a 
plurality of variables, which system comprises a plurality of sensors to sense the 
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variables,, a controller opetatively associated with the sensors and including a 



radio transceiver operative to transmit a plurality of control signals respectively 



sysLem management signals, and a plurality of responders respectively associated 
5 with die controlled devices and each including a radio transceiver operative to 
receive a said control signal for its associated device and to receive and transmit 



Those skilled in the science will appreciate that a system according to die 
ptesetit invention allows many different devices (lights, space heaters, water 
10 heaters, chillers, computers and so forth) in different places to be controlled 
according to changes in a variety of variables (ambient temperature, light level, 
presence or absence of personnel and so forth). In effccL ihc system can 
substitute for a building management system without the need for extensive and 
expensive wiring conventionally associated with, building management systems. 
15 By way of illustrating the versatility of die present invention, the system 

may be arranged on its input side so that a said sensor senses (a) Lhc presence or 
absence of users of a said device, through a passive infta-ted (PIR) device or the 
like, or through an input fihom an intruder alarm, (b) ambient temperature or 
ambient ligjht level and/or electrical mains power supply. On its output side the 
20 system may be arranged to control electrical lighting (including emergency 
lighting), heating or cooling apparatus and/or any other devices that need to be 
controlled, whether for energy saving or other purposes. 



corresponding to sensed changes of said variables and to transmit and receive 
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Preferably at least one of said tesponders comprises a repeater for the 
control signals, to allow the system to operate satisfactorily over an extended 
range. It is also preferred that the system include a computer interface whereby a 
specific control signal can be ascribed to a specific responded 

5 A said sensor of the system is preferably incorporated in a transponder 

operative to transmit to the controller radio signals representative of changes in 
the variable sensed by that sensor. Ihc system may include a plurality of said 
transponders having sensors sensing mutually different variables. And preferably 
the or each transponder includes a radio transceiver Ac same as the radio 

10 transceivers of the controller and the responded, to simplify manufacture and 

reduce system costs. 

Other features of the present invention will be apparent from the 
following description, which is made by way of example only with reference to 
the accompanying drawing in which — 
15 Figure 1 provides a schematic overview of a system described in our 

copending patent, application GB 0324349.0 and 

Figure 2 schematically the development of that system to provide the 
present invention. 

The system specifically described in patent application GB 0324349.0 
20 comprises a controller and a plurality of responded all of which are generally 
similar and each of which includes a radio module 20 comprising a transceiver 22 
and a processor 24 connected to the transceiver 22 by means of a serial port to 
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^.ge communication, between the transmitter «» —»« ' id » » f * e 
.^scriver 22. "Hie transceiver 22 is » — » IC " 

86SMH, and ,hc 24 is an AT mega 16 mk™** IC, both of 

which hems are «U by Atorel, but tho 8 e sailed in mc science wffl 
S appred,* o*er unit, may be «cd. Ao ISP programmer (STKSOO, 26 ia 
opcnmvdy sedated with «^ processor 24. liach no* also includes . common 
powK supply unit 2B arranged to dehver 3.3V ftom either eiecrrical mains 30 or 
battery 32 supply TTte system ia operated and monitored .hough one or more of 
teypat) 34. a contro. button panel 36, a Bghfremitting diode (USD) indicator 38. 
10 ,„d a Houid crystaldisplay (LCD) 40. A interface 42 to a personal compmer (not 
shown) is connected to the radio mod* 20 by way of an hrput/ontpnt device 
44 toeotporatmg a serial port for Hypetrcrrmnal commutations. A sensor 14 is 
connected to the radio module 20 by way of the input/output device 44. FinaOy. 
each respond* 1 8 include* » MA relay unit 46 in me power supply » a device 
15 (not shown) to be controlled. 

The device is controlled according to changes in a variable sensed by the 
sensor 14. As specifically described in patent application GB 0324349.0, the 
device comprises lighting for a loom and the sensor comprises a MR detector, 
so that the lighting is switched on only when people ate present in the room. 
20 However it is to be understood that other Hods of devices may be controlled, in 
accordance with changes to other variables. For Instance a heater may be 
controlled in inverse relation ro ambient temperature. 
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A system according to the present invention as shown in Figure 2 
comprises a controller 70, two transponder 72a and 72b and two rcspondcrs 
74a and 74b respectively corresponding to the transponders 72a and 72b. All ate 
generally of the form shown in Figure 1 and in particular each includes a 
5 transceiver. The transponders 72a and 72b each also include a sensor and the 
respondent 74a and 74b each also include a l&A relay. (The sensors and relays 
wee not shown in Figure 2). For the sake of explanation it will be assumed that 
the sensor of the transponder 72a is a PIE. movement detector, that the relay of 
the responds 74a controls an electrical lighting unit (not shown) in a first room, 
30 that the sensor of the transponder 72b senses ambient temperature and that the 
relay of the transponder 74b controls an electrical heater in a second room. 

Initially, both of the first and second rooms are taken to be unoccupied. If 
a person enters the first room, this is sensed by the FIR detector and the 
transceiver of the transponder 72a transmits a signal representative of that This 
15 signal is received by the transceiver in the controller 70 and this in turns 
transmits a respective control signal. The control signal is received by the 
responder 74a and the relay thereof is then actuated to swhch on the lights in the 
first room. In much the same way, if the ambient temperature in the second 
room talis below a certain level, this is sensed by the sensor mcorporated in the 
20 transponder 72b and the transceiver thereof transmits a signal representative of 
that. This signal is received by the transceiver in the controller 70 and this in 
turns transmits a respective control signal. The control signal is received by the 
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rcsponder 74b and the relay thereof is then actuated to switch on the heater in 
the second rootn. 

Those skilled in the science will appreciate that various modifications and 
adaptations of the system as described may be made without departing from the 

5 essence of the invention. For instance, there may be other, possibly many, 
transponders with sensots sensing other variables and other responds 
controlling different devices. A personal computer connected to a processor 24 
may be provided with a graphical user interface to aid management. And, subject 
to the provision of a satisfactory antenna, a controller may be incorporated in a 

10 personal computer to facilitate control. Where proportional control is required, 
the relays may be replaced by suitable control mechanisms as outiined in patent 
application OB 03244349. 
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CLAIMS 



1 A system for controlling a plurality of controlled devices remotely 
in response to changes of a plurality of variably which system comprise* a 
polity of sensors to sense the variables, a controller opcraWy aviated with 
the sensors and induding a radio transceiver operative to transmit a plurality of 
control signals respectively corresponding to sensed changes of said variables 
and to transmit and receive system management signals, and a plurality of 
responded respectively associated with the controlled devices and each including 
a radio tomscerver operative to receive a said conttol signal for its associated 
device and to receive and transmit system management signals. 

2 A system fot controlling a plurality of controlled devices as daimed 
in Claim 1 wherein a said sensor senses the presence or absence of users of a 
said device 

3 A system for controlling a plurality of controlled devices as daimed 
in Claim 2 wherein a said variable comprises an output from an intruder alann 
for premise* containing the controlled devices. 

4 A system for cormofling a plurality of controlled deuces as claimed 
in Claim 1 wherein a said variable is a natural variable. 

5 A system for controlling a plurality of controlled devices as claimed 
in Claim 4 wherein a controlled device comprises heating apparatus and tie 
natural variable is ambient temperature. 
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6 A system for controlling a plurality of controlled devices as claimed 
in Claim 3 wherein a controlled device comprises electrical lighting apparatus. 

7 A system for controlling a plurality of controlled devices as claimed 
in Claim 6 wherein a said sensor senses electrical mains power and the electrical 

5 lighting apparatus comprises emergency lighting arranged to be turned on if the 

electrical mains power fails* 

8 A system for controlling a plurality of controlled devices as claimed 
in Claim 6 wherein the electrical Kgfrting apparatus comprises a fluorescent unit 
including a ditnmable ballast operatively associated with the associated ±esponder 

10 and adjustable thereby* 

9 A system for controlling a plurality of controlled devices as claimed 
in Claim 8 wherein adjustment of the diminable ballast by the associated 
respondcr is such that the perceived output of the fluorescent unit varies 
substantially linearly.. 

15 1 0 A system for controlling a plurality of controlled devices as claimed 

in any of Claims 6 to 8 wherein the sensor senses ambient light level 

11 A system for controDing a plurality of controlled devices as claimed 
in any preceding claim wherein at least one of said responded comprises a 
repeater for the control signals* 
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12 A system for controlling a plurality of controlled devices as claimed in 
any preceding claim including a computer interface whereby a specific control signal 
can be ascribed to a specific responded 

13 A system for controlling a plurality of controlled devices as claimed in 
5 any preceding Haim wherein a said sensor is incorporated in a transponder 

operative to transmit to the controller radio signals representative of changes in the 
variable sensed by that sensor. 

14 A system for controlling a plurality of controlled devices as claimed in 
Claim 13 including a plurality of said transponders having sensors sensing mutually 

1 0 different variables. 

15 A system for controlling a plurality of controlled devices as claimed in 
Claim 13 or Claim 14 wherein the or each transponder includes a radio transceiver 
die same a« the radio transceivers of the controller and the responders. 

16 A system for controlling a plurality of controlled devices substantially 
15 as hereinbefore described with reference to and as shown in die accompanying 

drawings. 
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5 A development of a ««' control system described in patent application 

GB 0324349.0 comprises a controls 70, two oansponders 72a and 72b and two 
seconders 74a and 74b respectively corresponding to the transponder* 72a and 
72b. All are generally similar and each includes a radio transceiver. The 
tsmspondcts 72a and 72b also include sensors (not shown) respectively sensing 
10 different variables and the responds 74a and 74b also include relays (not shown) 
controlling different devices. When a sensor senses a change in its sensed variable it 
signals this to the controller 70 which instructs the corresponding rcsponder to 
control its associated device accordingly. Other transponders and rcsponders may 
be added to build up a wireless building management system. 
15 \UMFfem>2\ 
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